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1 CCCTTCTCCAGGGACTCTGGCTGCCAGCAGCTCCGCCTTTCAGATCAATTCTCGACCACC 60 

61 CACCTTGGGACTGCCGCCCAGTCCTGCCCTCTGGATCAGTGGGGTCCAGACACGCCCCCT 120 

121 CCAGGACCTCAAAGCACCCCCGACCTAAGGTCACCAGCCCACTGGCCCCAGACGCAGTGG 180 

181 GCTCCGCTGACTCTCTTGGACACCTCCTGGGAGGAAAATGCTCCCTGTCTGCCATCGTTT 240 

MLPVCHRF 

241 TTGCGACCACCTCCTCCTCCTGCTCTTGCTGCCCTCGACGACCCTGGCCCCCGCGCCAGC 300 
CDHLLLLLLLPSTTLAPAPA 

301 ATCCATGGGCCCCGCTGCCGCCCTGCTCCAGGTTCTTGGGCTTCCCGAAGCGCCCCGGAG 360 
SMGPAAALLQVLGLPEAPRS 

361 CGTCCCCACACACCGACCTGTGCCTCCTGTCATGTGGCGCCTATTCCGTCGCCGTGACCC 420 
VPTHRPVP P VMWRLFRRRDP 

421 CCAGGAGGCCAGAGTGGGACGCCCTCTGCGGCCATGCCACGTGGAGGAACTAGGGGTCGC 480 
QEARVGRP LRPCHVEELGVA 

481 CGGAAACATTGTGCGCCACATCCCCGACAGCGGTCTGTCCTCCAGGCCCGCACAACCCGC 540 
GNIVRHIPDSGLSSRPAQPA 

541 CAGGACCTCGGGGCTGTGCCCCGAGTGGACAGTCGTCTTTGACCTGTCGAATGTGGAGCC 600 

rtsglcpewtvvfdlsnvep 

601 cacagagcgcccaacacgcgcgcgcttagagttgcggctggaggctgag^gVgaagatac 660 
terptrarlelrleae'icJedt 



661 AGGAGGGTGGGAGCTAAGCGTGGCACTGTGGGCCGACGCAGAGCATCCA^CCTGACiCT 720 
GGWELSVALWADAEHPGPEL 

721 GCTGCGCGTGCCGGCGCCACCAGGGGTGCTCCTGCGCGCAGACCTACTGGGGACTGCAGT 780 
LRVPAPPGVLLRAD LLGTAV 

7 8 1 AGCCGCCAACGCATCAGTGCCCTGTACTGTGCGCCTGGCGCTGTCACTGCACCCTGGGGC 8 4 0 
AANASVPCTVRLALSLHPGA 

841 CACTGCAGCCTGTGGGCGCCTGGCTGAGGCCTCCCTGCTGCTGGTGACGCTGGACCCACG 900 
lAACGRL AEASLLLVTLDPR 

901 CCTGTGTCCCTTGCCGCGATTGCGGCGCCACACGGAGCCCAGGGTAGAAGTTGGTCCAGT 960 
LCPLPRLjRRHTEPRVEVGPV 

961 GGGCACTTGTCGTACCCGACGbTTGCATGTGAGCTTCCGTGAGGTGGGCTGGCACCGTTG 1020 
GTCRTRRLHVS FREVGWHRW 

1021 GGTGATCGCGCCGCGTGGCTTCCTAGCCAACTTCTGCCAGGGCACGTGCGCACTACCCGA 1080 
viAPRGFLANFCQGTCALPE 

1081 AACGCTGAGGGGACCCGGCGGGCCGCCTGCACTCAACCACGCTGTGCTGCGCGCGCTCAT 1140 
TLRGPGGP P ALNHAVLRALM 

1141 ^^^9^ A ^ T »^ T o^^~^^^^^^^^ A ^^^^^ C ^ T ^^ Tc ^GTGCCAGAGCGTCTATC 1200 
HAAAPTPGAGSPCCVPERLS 

1201 ACCCATCTCCGTGCTCTTCTTCGACAATAGTGACAACGTGGTCCTGCGACACTACGAAGA 1260 
rISVLFFDNSDNVVLRHYED 

1261 ^ T ^y T ^y^^ A ^^^^^^^^^ TT ^ A GCACCCGGGACACCCTTTCAG<X»ACCGCC 1320 

1321 CCACGCAAAAGCAGGGACTGTTTGTTCATGTTTTATTGGTGACAAAAAGCTTAAAACAAA 1380 
1381 TTTGACT 1387 
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- - - - - 100 25 20 39 36 35 35 35 35 34 

- - - - - 100 18 22 22 24 21 26 25 24 

- - - - - - 100 23 21 24 23 24 24 24 

- ------ - 100 63 38 37 36 35 38 

- - -- - - - - 100 35 35 36 34 32 

------ - - - 100 73 77 85 81 

-------- - -100 81 68 69 

-------- - - - 100 74 73 

-------- - - - - 100 78 

---------- - - - - - 100 
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i 1 f I I I t 1 



mOOG-1 



mGDF-1 



mBr-1 

mBr-2 

mBr-3 

mBr-4 

mBr-5 

wBr-S 

mBr-7 

mBr-3 

mBx-9 

xnBr-iO 

mBr-11 

mBr-12 

mBr-1 3 

mBr-1 4 



hBr-1 
hBr-2 
hBr-3 
HBr-4 
hBr-5 
hBr-6 
hBr-7 
Mr- 8 



0 



1.0 



2.0 

j t i — »_ 



hUOG-1 




AGAATTGGATAGCATGGCTGCTGCCGCGGCGACCCCCAGGCTCGAGGCGCCAGAGCCCAT 

GCCGAGTTATGCGCAGATGTTGCAACGAAGCTGGGCCTCGGCGCTGGCGGCGGCTCAGGG 

PSYAOMLQRSWASALAAAQG 
CTGCGGGGACTGCGGCTGGGGACTGGCGCGCCGCGGCCTGGCGGAGCACGCGCACCTGGC 

rrDCGWGLARRGLAEHAHLA 
TGCACCCGAGCTGCTGCTGGCCGTGCTCTGCGCTCTGGGGTGGACAGCGTTGCGCTGGGC 

APELLLAVLCALGWTALRWA 
AGCCACCACACACATCTTTCGGCCCCTGGCCAAGCGGTGTCGTCTGCAGCCTAGAGATGC 

ATTHIFRPLAKRCRLQPRDA 
TGCCAGGTTACCTGAGAGCGCCTGGAAGCTTCTGTTCTACTTGGCCTGTTGGAGCTACTG 

ARLPESAWKLLFYLACWSYC 
CGCTTACCTGCTCCTGGGCACCAGTTATCCTTTCTTCCATGACCCGCCCTCTGTCTTCTA 

tgactgc^ggtcaggcatgLagtgccctgggacatcgcggtggcctatttgctgcaggg 
dwrsgmavpwd iavayllqg 

GAGTTTCTACTGCCACTCCATCTATGCCACCGTGTACATGGACAGCTGGCGTAAGGACTC 

SFYCHSIYATVYMDSWRKDS 
GGTGGTCATGCTGGTGCATCACGTGGTCACCCTGCTCCTCATTGCCTCTTCCTACGCCTT 

VVMLVHHVVTLLLIASSYAt 
CCGGTACCACAACGTAGGCCTCCTCGTGTTCTTCCTGCATGACGTCAGCGATGTGCAGCT 

RYHNVGLLVFFLHDVSDVQL 
GGAGTTCACAAAACTCAACATCTACTTTAAGGCTAGGGGTGGTGCCTACCATCGCTTGCA 

EFTKLNIYFKARGGAYHRLH 
TGGGCTGGTGGCCAACCTGGGCTGCCTCAGCTTCTGTTTCTGCTGGTTCTGGTTCCGCCT 

GLVANLGCLSFCFCWFWFRL 
CTACTGGTTCCCGCTCAAGGTTCTGTACGCCACTTGCCACTGCAGCCTGCAGTCTGTGCC 

YWFPLKVLYATCHCSLQSVP 
TGACATTCCGTACTACTTCTTCTTCAACATTCTGCTGTTGCTCCTGATGGTCATGAACAT 

DIPYYFFFNILLLLLMVMNI 
CTATTGGTTCCTGTACATTGTGGCTTTCGCAGCCAAGGTGCTGACTGGTCAGATGCGTGA 

YWFLYIVAFAAKVLTGQMR E 
ACTGG AAG ACTTG AGGG AGT ACG AC ACT CTGG AAGC T CAG AC AGC CAAGCC CT GC AAAGC 

LEDLREYDTLEAQTAKPC K A 
CGAGAAGCCACTGAGGAATGGCCTGGTGAAGGACAAGCTCTTCTGAGTCTCTTGTCCTCA 

EKPLRNGLVKDKLF 
ACTTC AGCC ATC C AGG ACT CT ATCCC AT C CT AC CTGGGAT ACT G ACT CC GC CC CT GG AGA 
CTCGACCCAGTCCCTGGAGGTCTGCTCCCACCCCTGGAGGCCCGGTCCCG^TTTGGCGG 
CATGGCCTCGCCCCTAGGACAATAGCCCCGCCCTAAGATTCAGGATGCTACCCTTCTCCA 
GGGACTCTGGCTGCCAGCAGCTCCGCCTTTCAGATCAATTCTCGACCACCCACCTTGGGA 
CTGCCGCCCAGTCCTGCCCTCTGGATCAGTGGGGTCCAGACACGCCCCCTCCAGGACCTC 
AAAGCACCCCCGACCTAAGGTCACCAGCCCACTGGCCCCAGACGCAGTGGGCTCCGCTGA 
CTCTCTTGGACACCTCCTGGGAGGAAAATGCTCCCTGTCTGCCATCGTTTTTGCGACCAC 

MLPVCHRFCDH 
1561 CTCCTCCTCCTGCTCTTGCTGCCCTCGACGACCCTGGCCCCCGCGCCAGCATCCATGGGC 

LLLLLLLPSTTLAPAPASMG 
1621 CCCGCTGCCGCCCTGCTCCAGGTTCTTGGGCTTCCCGAAGCGCCCCGGAGCGTCCCCACA 

PAAALLQVLGLPEAPRSVPT 
1681 CACCGACCTGTGCCTCCTGTCATGTGGCGCCTATTCCGTCGCCGCGACCCCCAGGAGGCC 

HRPVPPVMWRLFRRRDPQEA 
1741 AGAGTGGGACGCCCTCTGCGGCCATGCCACGTGGAGGAACTAGGGGTCGCCGGAAACATT 

RVGRPLRPCHVEELGVAGNI 
1801 GTGCGCCACATCCCCGACAGCGGTCTGTCCTCCAGGCCCGCACAACCCGCCAGGACCTCG 

VRHIPDSGLSSRPAQPARTS 
1861 GGGCTGTGCCCCGAGTGGAC AGTCGTCTTTGACCTGTCGAATGTGGAGCCCAC AGAGCGC 

GLCPEWTVVFDLSNVEPTER 
1921 CCAACACGCGCGCGCTTAGAGTTGCGGCTGGAGGCTGAGAG^GAAGATACASGGGGGIGG— 

PTRARLELRLEAE [ S [-£ D T G G W 
1981 GAGCTAAGCGTGGCACTGTGGGCCGACGCAGAGCATCCAGdGCCTGAGCTGCTGCGCGTG 

ELSVALWADAEHPGPELLRV 
2041 CCGGCGCC ACC AGGGGTGCT CCT GCGC GC AG ACCT ACTGGGG ACT GC AGT AGCCGCC AAC 

PAPPGVLLRADLLGTAVAAN 
2101 GCATCAGTGCCCTGTACTGTGCGCCTGGCGCTGTCACTGC ACC CTGGGGCCACTGC AGCC 

ASVPCTVRLALS LHPGATAA 
2161 TGTGGGCGCCTGGCTGAGGCCTCCCTGCTGCTGGTGACGCTGGACCCACGCCTGTGTCCC 

CGRLAEASLLLVTLDPRLCP 
2221 TTGCCGCGATTGCGGCGCCACACGGAGCCCAGGGTAGAAGTTGGTCCAGTGGGCACTTGT 

LPRLRRHTEPRVEVGPVGTC 
2281 CGT ACCCGACGGTTGCATGTGAGCTTCCGTG AGGTGGGCT GGC AC CGT T GGGT GAT C GCG 

RTRRLHVSFREVGWHRWVIA 
2341 CCGCGTGGCTTCCTAGCCAACTTCTGCCAGGGCACGTGCGCACTACCCGAAACGCTGAGG 

PRGFLANFCQGTCALPETLR 
2401 GGACCCGGCGGGCCGCCTGCACTCAACCACGCTGTGCTGCGCGCGCTC ATGC ACGCAGCT 

GPGGPPALNHAVLRALMHAA 
2461 GCTCCCACCCCGGGTGCAGGCTCGCCCTGCTGCGTGCCAGAGCGTCTATCACCCATCTCC 

APTPGAGSPCCVPERLSP I S 
2521 GTGCTCTTCTTCGACAATAGTGACAACGTGGTCCTGCGAC ACT ACGAAGACATGGTGGTG 

VLFFDNSDNVVLRHYEDMVV 
2581 GATGAGTGTGGCTGCCGTTGACCACCCGGGACACCCTTTCAGGGACCGCCCCACGCAAAA 
D E C G C R 

2641 GCAGGGACTGTTTGTTCATGTTTTATTGGTGACAAAAAGCTTAAAACAAATTTGACTAAA 
2701 AATTAAGTTCC 2711 
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61 
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181 

241 

301 

361 

421 

481 

541 

601 

661 

721 

781 

841 

901 

961 

1021 

1081 

1141 
1201 
1261 
1321 
1381 
1441 
1501 



60 
120 

180 

240 

300 

360 

420 

480 

540 

600 

660 

720 

780 

840 

900 

960 

1020 

1080 

1140 

1200 
1260 
1320 
1380 
1440 
1500 
1560 

1620 

1680 

1740 

1800 

1860 

1920 



2040 
2100 
2160 
2220 
2280 
2340 
2400 
2460 
2520 
2580 
2640 
2700 



1 

61 

121 

181 

241 

301 

361 

421 

481 

541 

601 

661 

721 

781 

841 

901 

961 

1021 

1081 
1141 
1201 
1261 
1321 



1381 
1441 
1501 
1561 
1621 
1681 
1741 
1801 
1861 
1921 
1981 
2041 
2101 
2161 
2221 
2281 
2341 
2401 
2461 



GGACACGGCGGGCGAGCGGGCGGTATGKG^GKGGGGCCCGCGGCGGGGCCGACGGGG 
CCCGAGCCCATGCC^^ 

IcgIcg^^^ 

A GCG^^ 

Stgcg^cg^^^ 

?GGAGC?ACAG^^ 

^c'cagL^^^ 

CGCAMffiACTCIWTGGTCATGCTGCTCCAC^ 

ScC^GCC^^ 
G^G^T.^^ 

^ggStg^tgc^ 

^C^CTC^A^ 
SgcLgG^CTGA^ 

cttItgLc'ct^^ 

CAGGTG^CGM^TGAAGGACCTGCGG^GTA^ 

SccagcaaaIcc^^ 

ACCTCCTCCTCCTCCTGGCCCTGCTGCTGCCCTCGCTGCCCCTGACCCGCGCCCCCGTGC 
CcScA^CCAG^CG^ 

a^gaccaggSctggctc^^ 
tggagLg^tgIsggtcLc^^ 
ccLgLctcgg^ct^ 
^tgtcgLtgtggaacccIctgag^c^ 

c^gScg^g^ 
ckcag^gc^ggag^tg^^ 

GgSgCGAC^cLcCCCTG^ 
TGGCCAACTACTGCCAGGCTCAGTGCGCGCTGCCCGTC^ 

acagcgacaacgtggtgctg^^ 

GCTWKCC^ 2510 
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960 
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1080 

1140 
1200 
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1380 



1440 

1500 

1560 

1620 

1680 

1740 

1800 

1860 

1920 

1980 

2040 

2100 

2160 

2220 

2280 

2340 

2400 
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mGDF-1 
hGDF-1 

mGDF-1 
hGDF-1 

mGOF-1 
hGDF-1 

mGDF-1 
hGDF-1 

mGDF-1 
hGDF-1 

mGDF-1 
hGDF-1 

TtiGDF-1 
hGDF-1 



1 51 
MLPVCHRFCOH--LLLL-LLLPSTTI^APASMGFAAALLQVXGLP£^KSV^THRPVPP 

|| |I | f II I I I I! I I M I I i I I I M I ! I I 1 I ! M t 

MPPPQQGPCGHHLLLLLALIJ*BSIiPLTRAPWPGPAAW»LQAI»GIjRDEFQGAPRIiRPVFF 

, 60 



58 



110 



111 



VMWRLFRRRDPQEARVG-R P LRPCHVEELGVAGNIVRHIPDSGLSSRPAQPART 

I I N I [ 1 I i I I 1 1 I I I I I I t I I I I I 1 I I 1 I I I M I 1 I I 1 I 
VMWRLFRR2U3PQET5lSGSRRTSPGVTLQPCHVEELGVAGNIVRHrPDRGAPTRASEPVSA 

61 120 
SGLCPEWTVVFDLSNVEPTERFTRARLEIJUiEAffcpDT — GGWELSVALWAD-AE-HPGF 

i n 1 1 1 1 i 1 1 m 1 1 1 i i i 1 1 1 1 1 1 ! i ilium J mi 

AGHCPEWTVVFDLSAVEPAERPSRARLELRFAAAAAAAPEGGWELSVAQAGQGAGADPG? 

121 1*0 

161 225 
SLLRVP APP - GVL LRAD LLGTAVAANAS VP CTVRLAL S LHP GATAACGRLAE AS LLLVTL 
III | | II III I! I III 1 Nil I I I IN Ull I II Mill 
VLLRQLVPALGPPVRAELLGAAWARRASWPRSLRIJ^ 

181 240 



226 

DPRLC-PLP 

Mill 11 I 
DPRLCHP 

241 




teprvevgpvgtBitrklhvsfrevgwhrwvi^rgf 

II II I !i Ml M I II M I I 11 lll'l II I 
tAEPVLGGGPGGA«ARRL!irVSFREVGWHRWVIAPRGFLAN 




284 



300 



285 

ALPETLRGPGGPP ALNHAVLRALMHAAAP TPGAGSP| 
I II I I I I If I II I I II I I |l I I I I I I I I 
ALPVALSGSGGPPAI^JHAVLRAI2ffiAAAPGA-ADLP 

301 

345 

HYEDMWD 

I I I I I I I I 
QYEDMWDEl 

360 "372 




344 

ERLS P I SVLFFDNSDNWLR 
I I I II I I II I I II II I M I 
ARLSP I SVLFFDNSDNWLR 

359 




b 6144 52 



1 60 
mUOG-1 MAAAAATFRLEAP EPMP S YAQMLQRS WAS ALAAAQGCGDC GWGLARRGLAEHAHLAAPEL 

I | I I I I I I I I I I I I I I I I I I I I i ! I i I i I ! 1 I I I ! I I ! I M I Mi 

ilUOG-1 MAAAGPAAGPTGPEPMPSYAQLVQRGWGSAIJUARGCTDCGWGLARRGLAEHAHLAPPEL 

1 sc 

~- 61 120 

: mUOG-1 LLAVLCALGWTALRWAATTHIFRPIJ^RCRLQPP^AARLPESAWKLLFYIAOTSYC^ 

It I I I I I i I i I 111 I I I I M I I ! I I I i I I I I I I ! I I I I I 1111:1! 
:hUOG-t LLLALGALGWTALRSAATARLFRPLAKRCCLQPRDAAKMPESAWKFLFYLGSWSYSAYLL 

• 61 120 

"" ?irrr: ^"*'-'l21 180 
raUOGrl I»GT S YPFFHDPP SVF YD WRS GMAVPWD IAVAYLLQGSF YCHS I YATVYMD S WRKD S WML 

■■:^.-V. II I J M I I I I I I I I I I III I I I I I ! I I I MINI III I I I I I J I I I 

hJJOG- 1 FGTD YPFFHDPP SVFYDWTPGMAVPRD I AAAYLLQGSF YGSS I YATLYMDTWRKDS WML 

121 180 

181 240 
mUOG-1 VHHWTLLLIASS YAFRYHNVGLLVFFLHDVSDVQLEFTKLNIYFKARGGAYHRLHGLVA 
I I I I I I II I I I I I I I I I I I II I I I I II I I I I I I I I I I I I I III I I I I I I I 
MJOG- 1 LHHWTLIL IVSS YAFRYHNVGILVLFLHD I SDVQLEFTKLNI YFKSRGGS YHRLHAIAA 

181 240 

! 241 I 300 

•maOG-1 • MIXSCLSFCFCWFWFRLYWFPLKVXYATCHCSLQSVPDIPYYFFFNILLLLLMVMNIYWFL 
I I I I I I I I I I I I I I I I I I II I I I I I I I I I I I 11 I I I I I I I I I I I I I I I I I 
h.UOG-1 DI^CLSFGFSWFWFRLYWFPLKVLYATSHCSLRTVPDIPFYFFFNALLLLLTLMNLYWFL 

241- 300 

301 350 
raUOG- 1 Y I VAFAAKVLT GQKRELEDLRE YD T LEAQ TAKP CKAEKP LRNGLVKDKLF 
! I II I I I I I I I II II Mill!! Ill II II II I II I II I II I I 
h.UOG-1 YIVAFAAKVLTGQVHEI^DLKBYDTAELAQSLKPSKAEKPLRNGL\'KDKRF 

301 • 350 
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DNA: 
PROBE: 
ENZYME: 



MURINE 
MURINE 
H B R 



HUMAN 
HUMAN 
H B fi 



HUMAN 
MURINE 



V 91 — 
1 8.1 — 
7.1 — 
6.1 — 

5.1 — 
4.1 — 

3.1 — i 




2.0 — 



1.0 — 



